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Annotation. This paper examines the intricate links between artificial intelligence (AI) and education, delving into 
both theoretical and practical aspects while evaluating possible ramifications for labor market dynamics, professional 
activity, and wider educational paradigms. Our research methodology involved analyzing relevant scientific literature, 
classifying data, consulting with subject matter experts, and synthesizing the results. Our research suggests that AI has the 
ability to greatly improve pedagogical processes, personalize learning experiences to meet individual student needs, and 
successfully address the time and financial limitations that are inherent in traditional educational models. However, our 
study also reveals challenges related to data confidentiality, potential plagiarism and fraud associated with AI use, and 
socioeconomic disparities resulting from unequal technology access. 

Additionally, we identified a significant gap in current AI usage standards legislation. It is essential for researchers, 
educators, and policymakers to recognize the potential risks of AI implementation in educational settings and proactively 
develop strategies that prioritize ethics, safety, and effectiveness. With labor market trends favoring specialists 
knowledgeable in utilizing AI tools, a consequent change in curricula is expected. In response to our findings, we 
recommend the creation of new academic disciplines that concentrate on the cultivation of AI expertise; the establishment 
of comprehensive national AI strategies; the crafting of retraining roadmaps for those who may be affected by AI 
automation; the inclusion of online AI courses in existing educational programs; and the promotion of grant funding for 
future AI research. Our future research will concentrate on reducing the potential negative impacts of integrating AI into 
educational systems. 


Keywords: artificial intelligence, innovations, educational technologies, future competencies. 


BILJIMB WITYGHOLO IHTEJEKTY HA CYYACHY OCBITY: 
HMEPCHEKTHBH TA BUKJINKH 


A. O. Hukonenko 

Uepkacbkuii JepxkaBHUit TexHONOri4HH yHiBepcuTert, YKpaina 
6-p IWesueuxa, 460, m. Uepxacu, 18006 

andrey.nikonenko @ gmail.com 
https://orcid.org/0000-0002-9442-1601 


Anotauia. Cratta Jociiypkye BIWIMB WTy4yHoro inteneKTy (LUI) Ha ocBiTy, aHami3ye TeopeTHYHI Ta MpakTH4Hl 
acIleKTH TaKOrO BIVIMBY, a TaKOXK OIWHIO€ MOXKIMBI HaCAKH WIA JMHAMIKM PHHKy Mpalll, MpodeciiHol WisbHOcCTI Ta 
UIMpwHx HayKOBO-OCBITHIX Hapagqurm. Metoyonoria OCI KeHHA BKIIOUae OMNpalIOBaHHA BiUOBINHOi HayKOBOi 
JuTepaTypuv, Kiacudikaliio WaHMx, KOHCyJIbTalli 3 eKclepTaMu i CHHTe3 OTpHMaHHX pe3ysbTaTis. Hawie ociKeHHA 
BKa3ye Ha Te, 10 LI mae noTeHuian 3Ha4HO NOKpalHTH Wefarori4Hi Mpovecu, Nepconai3zyBaTH HaBYaHHA 3 ypaxyBaHHAM 
IHQMBIaNbHux MOTpeO CTyAeHTIB, a TaKOXK yCMiMIHO BUpiLINTH MpoOmemMH YacoBux i *iHaHCOBMX OOMeE*KeHb, WO € 
BIaCTHBUMH JIA TpalMWiiHHx OCBITHIX MOjeIeH. OgHak, OCIiKeHHA TaKOXK BKa3ye€ Ha BHKJIMKH, TMOB'A3aHi 3 
KOHQIJCHIMMHICTIO WaHux, MOTeHIWHUM MWariaToM 1 IWaxpalicTBOM 3 BuKOpvicTaHHaM ILI, a Takox coliaIbHO- 
€KOHOMIYHO!O HEPiBHICTIO, LJO MOxKe BAHHKHYTH Yepe3 HeEpIBHH AOCTYM WO TexHOsOril. 

JlonaTKoBo, MH 3BepTaeMO yBary Ha 3Ha4Hi MporamiwHH B MOTOYHOMY 3aKOHOJaBCTBI WOO cTaHyapTiB 
BukopuctaHHa ILI. Ichye norpe6a B TOMY, M00 AOCIITHMKU, OCBITAHH Ta 3aKOHOaBIli BH3HAIM NOTeHINMHI pu3uku 
3actocyBaHHa IU] B ocBiTHbOMy cCepeOBHUI Ta aKTHBHO BKJIIOUMIMCA B po3poOKy cTpaterifi BuKopuctTanHa ILI, 
CIpAMOBaHHX Ha eTHKY, OesleKy Ta ectbeKTHBHICTb. 3 ypaxXyBaHHAM TPeHiB Ha PHHKy Mpalli Ta pocty nmoTpebu B 
ciieliasicTax, AKi BOJIOJIIOTb HaBHYKaMH BUKOpucTaHHa iHcTpyMeHTiB ILI, noTpiOna BiZNOBiqHa 3MiHa B HaBdasIbHHX 
mporpamax. IIpopeyeHe Joc KeHHA BUABHIIO HOTpeOby y CTBOPeHHi HOBHX akaJeMi4HUX JMCUMMIH, choKycoBaHHx Ha 
pO3BHTKy KoMMeTeHuI y rary3i LI; pospoOxy Bceoxommoro4oi HallioHasIbHOi cTpaTerii posBuTKy Ta BupoBayKeHHaA LILI; 
CTBOPeHHA OPOXKHbOI KapTH JIA MepenifqroToBKH oci0O, AKHxX MOxe OyTH CKOpoy4eHO Yepe3 aBTOMATH3AaLlI0 3 
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BukopucTaHHsaM LI]; Bkm0ueHHa OHalH-KypciB 31 LI ao ichyrounx OcBITHIX IIporpaM; CIIpHAHHA OTPHMaHHIO rTpaHTOBOrO 


(pHHaHcyBaHHA Id MaliOyTHIx WociKeHHb ILI. 


Ksro4oBi c10Ba: ITH IHTeeKT, IHHOBAaIIii, OCBITHI TeXHOJOri, KOMMeTeHIi MaliOyTHBOTo. 


Introduction 

In the modern world of information 
technologies, artificial intelligence (AI) is 
increasingly permeating various spheres of 
human activity, which is especially noticeable 
in the field of education. Expanding the 
capabilities of AI provides new perspectives for 
pedagogical practice and requires adaptation of 
educational processes to changing conditions. 
That’s why research on the impact of AI on 
education, identification of possible prospects 
and challenges in the future is becoming 
relevant. 

Recent studies and publications show a 
mixed view on the impact of artificial 
intelligence on education. On the one hand, 
modern technologies contribute to the rapid 
acquisition of information; on the other hand, 
they raise concerns about children's readiness 
for a wide use of new technologies [1]. This 
raises questions about possible changes in 
teaching methods as a result of the use of AI 
[2]. The need to teach modern students to 
effectively use digital tools is also noted [2]. 

One of the key challenges is_ the 
authorship of educational materials developed 
using AI. Legal regulation of copyright is faced 
with the problem of defining the role of the 
author [3]. In addition, digitalization is 
accompanied by new risks and unforeseen 
consequences [4], in particular with regard to 
interpersonal communication [5]. At the same 
time, one cannot ignore the positive side of the 
use of AI, which is already beneficial today, for 
example, in medicine for the diagnosis of 
diseases [6]. On the other hand, the growth of 
fake news and disinformation due to digital 
manipulations can be observed [6]. 

The main purpose of this article is to 
analyze the theoretical and practical aspects of 
the application of artificial intelligence in the 
educational process, as well as to evaluate its 
impact on the labor market, professional 
activity and education. 
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In order to achieve the goal, a 
comprehensive study was conducted. The main 
research methods were: analysis of scientific 
literature, systematization and classification of 
the obtained data, consultations with experts 
and synthesis of the obtained results. The use of 
these methods allows for an in-depth analysis of 
the impact of artificial intelligence on education 
and the development of recommendations for 
its further use in the pedagogical process. 

This work aims to reveal the prospects 
and potential problems of using artificial 
intelligence in the educational process and to 
offer appropriate recommendations for its use 
in pedagogical activities. 


Positive consequences of AI application 

At the current stage of society's 
development, the traditional education system 
is undergoing dramatic changes, one of the 
leading directions among which is_ the 
introduction of information technologies and 
artificial intelligence should take a significant 
place among them. General expectations from 
this process can be described by the following 
thesis: "modern innovations make people's lives 
easier" [3], and in education they should lead to 
increased learning efficiency and the creation of 
new knowledge. These technologies can 
contribute to both increasing the level of 
educational achievement and knowledge 
assimilation, as well as _ increasing the 
convenience of the learning process itself, for 
example, "thanks to the use of artificial 
intelligence, teachers will have the opportunity 
to work more efficiently and save their time” 
[5]. 

According to researchers, the changes 
will affect not only education but also 
professional activities: "the labor market will 
need new specialists in mathematics, physics, 
logic, engineering, medicine, and economics" 
[4]. It is quite expected that these specialists 
should receive training that includes the ability 
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to work effectively with AI. This will also 
contribute to changes in curricula and revision 
of the educational process in general. 

Great expectations are placed on the 
implementation of innovations in_ the 
organization of the educational process. 
"Thanks to the digitalization of education, 
teachers have more time for research, the 
results of which can be incorporated not only 
into electronic learning materials, but also into 
production solutions" [7]. In order to maximize 
the benefits of innovation, the authors suggest 
following certain principles: "The digitization 
of education can be successful if the 
educational process, which is based on the use 
of information and communication technologies 
and is focused on specific users, has specific 
subject matter, is based on the correct 
methodology and approaches, interesting 
content, good student motivation, and a well- 
established software and hardware base" [8]. 

The use of AI can also lead to improved 
learning efficiency. For example, studies show 
a significant impact of AlI-assisted learning on 
student outcomes: "The program — uses 
technology developed by the Center for Game 
Science at the University of Washington. It was 
able to improve the efficiency of learning 
seventh-grade algebra by an average of 93% in 
just an hour and a half of use" [9]. Another 
useful application can be the flexible adaptation 
of learning to the individual characteristics and 
needs of students: "The program identifies 
strengths and weaknesses, gaps in knowledge, 
and then assigns tasks to correct them." [10]. 

Individualized education, together with 
the use of AI in_ professional activities, 
contributes to increased efficiency: "the use of 
machine learning can significantly reduce time 
and financial costs and contribute to labor 
productivity" [11]. The positive impact of AI is 
based on the thesis that "artificial intelligence 
technologies should contribute to _ the 
transformation of the economy, the labor 
market, government institutions, and society as 
a whole" [12]. This shows that the importance 
of AI goes beyond the education sector and 
affects other areas of public life. General 
expectations from the introduction of AI 
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technologies can be described by the following 
quote: "The use of artificial intelligence 
technologies will help reduce costs, increase 
production efficiency, and improve the quality 
of goods and services" [12]. 

Thus, the main positive effects of the use 
of artificial intelligence are to facilitate the 
work of teachers, adapt to the individual needs 
of students, reduce the time and financial costs 
of the educational process, and _ provide 
additional opportunities for — successful 
transformation and socio-economic 
development of society. 

Negative AI 
application 

The use of artificial intelligence in 
education has its benefits, but potential 
drawbacks must also be considered. For 
example, there are concerns about the 
confidentiality of personal data and_ the 
undermining of the status of teachers [1]. This 
could lead to a complete discrediting of new 
ways of teaching. Serious concerns are being 
raised about the possible emergence of a 
personality in artificial intelligence, which 
could lead to it escaping human control [1]. The 
risk of job losses falls into the same category: 
"Working with new technologies and artificial 
intelligence will leave few areas where humans 
need to work: medicine, education, personal 
services, households" [4]. 

Unregulated access to AI can lead to 
problems with plagiarism and fraud. For 
example, ChatGPT has been banned in public 
schools in New York, Los Angeles, and Seattle 
due to concerns about these issues [2]. The 
legal definition and regulation of AI is currently 
lacking in current legislation [3], making it 
difficult to develop standards for the use of AI 
and to draw a line between acceptable and 
unacceptable use cases. Other common 
concerns include a shrinking labor market, for 
reasons such as the automation of routine, 
repetitive tasks, which could lead to job losses 
[13]. AI can also take over routine homework, 
which can lead to a reduction in effort and 
create the illusion of independent work for 
students [5]. This, in tur, can lead to a 
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decrease in student and teacher motivation. 
Another issue is the objectivity of assessing the 
results of educational activities by artificial 
intelligence [5]. For example, biased decisions 
of systems due to distortion of initial 
educational data (algorithmic bias) [13, 3] can 
lead to discrimination against certain groups of 
students in the assessment. 

There are also issues of a more global 
nature, for example, unequal access to the 
benefits of artificial intelligence can perpetuate 
socioeconomic inequalities between different 
populations and nations around the world [13]. 
Another global risk is that technological 
development can also lead to technological 
dependency [5], which in turn can limit human 
curiosity and creativity. The question of the 
impact on social interaction [5] may be related 
to the possible isolation of students from real 
communication if all learning is mediated by 
AI. This can lead to a deterioration of 
interpersonal skills and empathy. The use of AI 
may also lead to a violation of privacy [5], as 
students’ personal data may be inappropriately 
stored and processed. In addition, the 
proliferation of AI makes it increasingly 
difficult to ensure the confidentiality and 
security of information, requiring the constant 
development of protection mechanisms. 

Thus, the negative consequences of the 
use of artificial intelligence in education can 
have a serious impact on the quality of the 
educational process and the social aspects of 
students' and teachers' lives. It is important that 
researchers, educators, and lawmakers consider 
the potential risks and actively develop 
strategies to ensure the ethical, safe, and 
effective use of AI in education and society. 


Impact on education 

The impact of artificial intelligence on 
modern education can be seen in a number of 
ways, including the development of technology, 
the updating of curricula and methods, and the 
changing roles of teachers and students in the 
learning process. AI can help create more 
effective teaching methods and materials, as 
well as more opportunities to individualize 
education. 
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AI can create personalized learning 
programs that take into account the needs and 
abilities of each student [5]. This is important 
because the uniformity of curricula is 
considered one of the drawbacks of modern 
higher education [10], and the use of artificial 
intelligence eliminates this by providing the 
opportunity to develop and change the 
curriculum together with students’ [10]. 
Chatbots can be an effective tool to improve 
communication and coordination in = an 
educational institution, as well as to build an 
educational path [1]. AI can also help improve 
the quality of materials, for example, ChatGPT 
can be a mentor or co-author, supporting 
teachers in their learning and teaching activities 
and creating interesting and interactive content 
[2]. Artificial intelligence also provides 
students with access to more diverse and 
relevant sources of information [5]. 

However, without a_ revision of 
educational standards and _ programs, the 
implementation of AI will remain incomplete 
[1]. 

The automation of learning also poses 
certain risks that need to be managed: 

- Widening the gap between rich and poor 
students due to unequal access to technology 
[5]. 

- Lack of direct contact between the teacher 
and the student (pupil), which can have a 
negative impact on the quality of education and 
future professional activity [7]. 

It is also necessary to take into account 
the possible technical risks associated with the 
occurrence of malfunctions of programs and 
equipment, incorrect storage and archiving of 
data, etc., as well as the likelihood of increased 
cyber risks associated with hacker attacks on 
university servers and software [7]. The quality 
of AI performance depends on the accuracy of 
the data provided. If inaccurate information is 
included in the training data, the results of AI 
analysis will be incorrect [9]. Therefore, the 
role of experts to ensure the quality of 
educational content is important. 

Thus, artificial intelligence influences 
modern education and opens a number of 
prospects in the development of technologies, 
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curricula and pedagogical methods. At the same 
time, ensuring the quality of education and 
balanced access to new technologies for all 
stakeholders are important aspects that should 
be addressed. 


Recommendations for 

AI implementation 

In view of the above changes, the 
implementation of artificial intelligence 
technologies is an important aspect of the 
development of education in the modern world. 
Education can become a way to adapt to the 
future [1] if it provides high-quality knowledge 
and skills to work with innovative technologies. 
At the same time, ensuring the objectivity and 
fairness of student assessment using AI 
becomes a particularly important task [5, 3]. 
The proliferation of AI in education cannot be 
ignored [5], and the need to improve the digital 
literacy of teachers and other staff is becoming 
increasingly apparent [7]. The digitization of 
education can be successful if it is targeted at 
specific users, has a specific focus, is based on 
the right methodology and _ approaches, 
interesting content, good student (learner) 
motivation, and a well-established software and 
hardware base [7]. At the same time, the 
insufficient level of quality of higher education 
and educational programs aimed at training 
specialists in the field of artificial intelligence 
in higher education institutions [12] jeopardizes 
the successful implementation of such 
innovations. 

The Concept of Artificial Intelligence 
Development in Ukraine was approved by the 
Decree of the Cabinet of Ministers of Ukraine 
dated December 2, 2020,! 1556-r [3]. However, 
Ukraine is not yet properly prepared to study 
artificial intelligence, develop it, and formulate 
strategies and principles for its implementation 
[4]. The modern educational system should 
much better train competitive specialists in the 
field of artificial intelligence [12]. To ensure 
this, it is necessary to create new specialties that 
will be able to train specialists in the field of 
artificial intelligence [4] and enable them to 
compete in the international labor market. It is 
also. necessary to create conditions for 
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participation in the activities of international 
organizations and the implementation of 
initiatives to formulate strategies for the 
development, regulation and standardization of 
artificial intelligence [12]. 

Another important aspect is the 
development of a roadmap for retraining people 
whose work can be automated in the next five 
to ten years [12]. It is also necessary to 
integrate leading online courses on artificial 
intelligence into educational programs, to 
promote the attraction of grants for scientific 
activities in the field of artificial intelligence in 
order to stimulate the transition of Ukrainian 
scientists to effective models, standards, and 
forms of cooperation [12, 4]. The use of 
artificial intelligence technologies in 
information security is one of the factors that 
will contribute to the protection of national 
interests [12]. A society of creators, where 
artificial intelligence systems will help people 
to get rid of routine, feel solidarity and spend 
their free time on creative activities [13], may 
be a prospect for Ukraine. 

Thus, for the successful implementation 
of AI in education, the following 
recommendations should be taken into account: 
creating new specialties for training specialists 
in the field of artificial intelligence; creating 
conditions for international cooperation; 
developing national strategies, principles and 
standards for the development of ATI; 
developing a roadmap for retraining people; 
integrating online courses. on __ artificial 
intelligence into educational programs; and 
promoting grant funding for research in the 
field of artificial intelligence. 


Conclusions and prospects for further 
research 

This paper examines the impact of 
artificial intelligence on education, analyzing 


the main prospects and challenges. The 
conclusions can be summarized as follows: 
- Artificial Intelligence will have a 


significant impact on the world, but it will take 
a number of years to determine the exact depth 
of the changes. 
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- Many of the risks associated with AI are 
exaggerated, based on fears of the new 
technology. 

- Job losses due to automation can be offset 
by the creation of new, highly skilled positions. 

- Negative consequences of AI can be 
avoided through proper regulation and 
continued research. 

- AI has a significant impact on education 
through automation, curriculum changes, and 
learning approaches. 

The arrival of AI in education highlights 
the importance of rethinking the skills and 
knowledge that students acquire. Implementing 
AI in education today will provide competitive 
advantage in the future. 
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